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How much time could you save with VERICUT?


Avoid collision, scrap
parts and broken tools.



Reduce down time &
increase productivity.



Speed implementation of
new CNC machines.



Optimise feed rates for
faster cycle times.



Train without using
production time.

In today’s competitive manufacturing environment, software verification is essential to your
ability to produce on-time, high quality parts at a minimum cost. With VERICUT you can run
a part on an unmanned machine and be confident that it will be right the first time, every time.

Visit www.cgtech.co.uk to learn more
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DutchAero protects
its machine tools and
optimises production
VERICUT provides full NC simulation of
every program before it is sent to the shop-

A

n established user of CGTech’s VERICUT
NC verification and simulation software,
DutchAero bv has also seen the important
benefits of the company’s OptiPath machining
optimisation module.

Predominantly the company produces
aero engine parts which evolved from an
early involvement with aero structures.
These were machined from aluminium,
however today most of the material
being cut on the shopfloor is titanium
and Inconel as well as many other heat
resistant superalloys (HRSA). “Engine
parts have steadily increased and now
only a small segment of what we machine
falls into the structural component
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category. For example, we produce
components for the F136 engine for the
Lightning II joint strike fighter aircraft.
These are fairly significant components
with machining cycle times covering
multiple shifts,” explains Patrick Delisse,
HSM CAM Engineer.
Major aero engine manufacturers such
as GE, Rolls-Royce and Snecma rely on
DutchAero’s support for both civil and
defence projects. And, for over a decade,

the company has relied on VERICUT NC
code verification software from CGTech.
Patrick Delisse recalls that during
the mid 1990’s the company started
to produce more complex aluminium
structural parts. “To produce these
efficiently we required more complicated
machine tools, so we invested in 4-axis
Makino. Later 5-axis simultaneous milling
was also installed. We needed VERICUT
to provide confirmation of the error free
programming of the tool path, to protect
both the raw material/component and
the machine tool. The use of VERICUT
is now mandatory, and no programs are
released to the shopfloor without first
being verified by the software.”
CAD/CAM data comes from the
company’s Siemens NX
(Unigraphics) software,
while VERICUT provides
an independent verification and
simulation that the toolpaths run
gouge-free and that the machine’s
axes movements do not cause any
collision between its structure, the
workpiece, fixturing and cutting tool.
Machine simulation
is very important
for DutchAero and
the latest machines installed, a
Breton 5-axis turn-mill machine
and a StarragHeckert STC
5-axis machine that produces
blisks are all modelled in
VERICUT. CG Tech created

the latter, while the machine supplier
provided the model for its machine and
Patrick Delisse added the dynamics. He
says: “We used to do all development
in house, but these days we work on
close cooperation with suppliers. With
the functions of a 3-axis it wasn’t too
complicated, but for 5-axis it becomes
very complicated so we use the skill and
knowledge that CGTech has to provide
us with this simulation support.”
DutchAero’s large Pietro Carnaghi
VTL is also modelled in VERICUT, as
this lathe can change cutting heads from
horizontal to vertical VERICUT is able
to get the tool in the correct orientation
to completely simulate any machining
operation it carries out. Tool management
software comes from WinTool and the
cutting tool assemblies are modelled
as accurately as possible for use in
VERICUT. The verification software can
also import models from manufacturers
such as Sandvik, that publish tool
definitions on
the internet.
Patrick Delisse
uses VERICUT
interactively on

his PC, as
he explains: “I run
VERICUT from line to line
until it encounters an error,
which is modified and stepped to
the next error, and so on. Finally, I
restart VERICUT and run it through
again to ensure the code is problemfree. I usually do this overnight so when
I come in the following day and the code

is all correct, it can then be issued to the
shopfloor.”
Although VERICUT can be used
to show simulations of the setup
procedures on the machine tools, it
is not a function used by DutchAero.
However, the operators do come into the
programming office to view the VERICUT
record animation files so they know what
to expect when a new job is running.
This is an important consideration
because the company trusts VERICUT’s
capability. “We know how to cut
various super alloys, we know the
correct speeds and feeds, and
with the trust we have in VERICUT
we have minimised on machine prove
outs. Now the only stipulation for the
first part run is an operator and NC
programmer has to be present.”
DutchAero also uses CGTech’s
OptiPath machining cycle time
optimisation software, which adjusts
NC program cutting speeds to make the
machining process faster, more efficient,
and of higher quality. The software
works on a simple premise. Based
on the amount of material removed in
each segment of the cut, the software
calculates and inserts improved feed
rates where necessary. In areas of light
material removal OptiPath speeds feed
rates, and decreases the feed rates as

The NC code for an aero engine impeller
gets the VERICUT treatment

more material is removed. Without
changing the cutting tool trajectory, the
updated information is applied to a new
tool path.
OptiPath is selectively used, Patrick
Delisse says they make judgement calls
on which parts to run through OptiPath.
“Some project parts have been running
for a couple of years, even a small
reduction in the cycle time provides a
worthwhile return as you keep on making
that saving,” he says. “Usually we shave a
significant percentage off the machining
cycle times. And, it’s not just the time
that we save it is also the cutting tools
and the reduced stress on the structure
of the machine tool.”
Of course, any manufacturing software
is only as good as the support available
and Patrick Delisse is keen to point out
that CGTech’s has been absolutely first
rate. He is an active participant of CG
Tech’s technical forum. “About once a
week I do a quick check to see what is
happening, it’s very useful and it’s always
nice to hear someone else’s thoughts
about things,” he concludes.
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Software underwrites KaleAero’s

insurance policy
C

ompared to many aerospace suppliers, KaleAero is in its infancy.
However, the Turkish company has developed rapidly to become an
important manufacturer in the most demanding global industry sector, and it
is quick to point out that it would not have achieved this without investing in
CGTech’s VERICUT advanced machine tool simulations software.
High speed 5-axis machine tools
used for aircraft structural parts

Based in Tuzla, Istanbul, Turkey,
KaleHavacılık Sanayi AS (KaleAero)
was established under the Kale Group
in 2008. Prior to establishing this new
company, all aerospace operations were
performed under the name of Kalekalıp,
supplying contract parts to various
projects including the FIM-92 Stinger
missile. As the defence work grew
beyond the manufacturing infrastructure
a strategic decision was made to invest
a new facility dedicated to supplying
aerospace and defence customers.
At the end of 2007, the new
18,000m 2 building was finished and
occupied early the following year. Since
that time the company has secured
a number of international aerospace
and defence supply contracts. Direct
customers include Boeing, Lockheed
Martin, PFW and Spirit AeroSystems.
As well as the Boeing 787 Dreamliner,
other commercial aircraft programmes
include Boeing’s narrow- and widebody 737, 747, 757, 767 and 777. The
largest defence programme supported
is the Lockheed Martin F-35 Lightning II
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(Joint Strike Fighter).
Employing over 230
people and operating more
than 30 high speed CNC
machine tools, mainly
5-axis with some 3- and
4-axis machines, KaleAero
has established its core
proficiency machining
high precision, mid-sized
structural aerospace
components up to one cubic metre.
Parts are predominantly cut from
aluminium, currently around 80 per
cent, with titanium and stainless steel
also being machined. Production and
Engineering Manager, Selim Erol
explains “Titanium is growing and it
forms part of our future plans that will
require investment in the best machines
for this difficult material.”
Some larger 5-axis machine tools on
the shopfloor can accommodate parts
beyond 3m and mill-turn machines with
up to 9-axis are also operated. Selim
Erol, explains: “Investment is very
important for future growth – we are
not built for today but for targets set
some years ahead. Only about 50 per
cent of our capacity is currently used
because the unit was built to match
growth in the aerospace industry.”
Prior to investing in 5-axis machine
tool technology it conducted benchmark
visits to established aerospace
companies’ facilities in the UK and USA
for demonstrations of the manufacturing

equipment. “Although each company
had a different operational style,
different machine types and even
different CAD/CAM solutions, almost
all of them used VERICUT. This was the
uniting element,” Selim Erol recalls.
He continues: “From our
observations we knew that
VERICUT must be used and a
visit from CGTech was arranged
to demonstrate the benefits of the
software. The decision to invest
in VERICUT is one of the best
things we have done
on
our journey towards our
company goals.”
KaleAero’s

competitive
edge is its
efficiency and all
method engineering
is done internally. Like
the company itself, the
15-strong engineering team is relatively
young and faces the challenge of using
its CAD/CAM solution, CATIA 5, at
an expert level to create NC cutting
tool paths for the production of 5-axis
components using the best tooling
and fixturing to aerospace geometric
tolerances.
As well as operating CATIA 5 to
an expert level, the engineers must
operate VERICUT to the same high
standard. It is a company rule that all

KaleAero’s 18,000m2 facility is built
for future growth

of the programs, even revisions,
cannot be run on the machine
tools without verification of
the NC code from VERICUT.
Considering a crashed
spindle will result in weeks
of downtime, by the time the
spindle is delivered and installed
and the machine is commissioned
again, KaleAero cannot afford
the lost capacity as every
customer measures on time, in full
– OTIF – delivery of components as
a key performance parameter.
Selim Erol points out: “If you do not
use VERICUT to check for collisions,
gouges and undercuts you will need
to run several scrap parts before you
get one that is correct. And, you risk
damaging your machine tools. With
First Article Inspection Reports (FAIRs)
that are linked to serial production runs
tied to milestone project dates; quality
is expected, so delivery must be
achieved. We aim to always make the
component right first time, even with
complex aero structure parts, and
VERICUT helps us achieve this goal.”
Component CAD models are
supplied by the customer
and KaleAero’s engineering
team applies the

machining
strategies to
generate the
NC cutting tool path
from CATIA 5 before
VERICUT is launched
within the CATIA program. With
the CATIA to VERICUT interface, all
the data is efficiently transferred to

VERICUT
and the programs can
run simultaneously. Following correct
verification the NC code it can be
uploaded to the server.
VERICUT machine tool models have
been created by KaleAero from the
CAD models supplied by the machine
tool supplies. However, for complex
machines such as the company’s latest
9-axis Okuma mill-turn lathe, CGTech
provided modelling support.
VERICUT is a module based
simulation program, and KaleAero uses
different modules to match its needs.
The company currently has three seats
of VERICUT containing three modules
of Verification, Multi-Axis and Machine
Simulation; two modules of AUTO-DIFF,
and one module of CATIA to VERICUT
interface, as well as OptiPath.
KaleAero invests in the most
advanced and technically developed
machine tools, not just for today’s
needs but for the future of the business.
The same philosophy is applied to
its software investment and ongoing
support is very important. Ucgen Yazilim
provides local VERICUT support, a
partner that KaleAero is very happy
to work with. “They are extremely
knowledgeable, not just of the CAD/
CAM solutions available
but also of the production
processes involved,”
explains Selim Erol. “They
provide a high level of
support to us and this

shortens our learning curve for advanced
software like VERICUT. A relatively new
engineering team such as ours must
rely on the knowledge available from
partners such as Ucgen Yazilim.”
Technical Manager of Ucgen Yazilim,
Cem Alpay, provides local maintenance
support and a first line problem solving
solution. He says: “VERICUT provides
a powerful verification and simulation
platform. It allows companies to run the
tool paths gouge-free and simulates a G
code program line by line to see whether
any interference occurs between the
machine structure, workpiece, fixturing
and cutting tool. KaleAero appreciates
the extent of what VERICUT can do,
providing independent verification of
CNC programs.”
A testament of just how far KaleAero
has come since its inception, it has
recently secured a contract to supply
around 200 structural components
for the F-35 JSF, the largest global
aerospace defence project with more
than 2,000 aircraft planned.
Selim Erol concludes: “Without
VERICUT we could not have made it
to our current position. Imagine what
could happen with an inexperienced
programmer creating NC code for
complex, expensive machine tools
without using VERICUT. I am pleased
to say that thanks to VERICUT we have
not suffered a major machine crash. Of
course our machine tools are covered by
a company insurance policy, but the real
insurance is provided by VERICUT.”

Technical Manager of Ucgen
Yazilim, Cem Alpay provides
VERICUT support
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For the best in class

invest in VERICUT

M

arket Bosworth-based JJ Churchill is
a family-owned precision engineering
company that has expanded the engineering
capabilities it provides customers in the aerospace,
power generation and defence sectors. Key to this
has been its use of the VERICUT independent NC
verification software from CGTech.

JJ Churchill has been working closely
with Rolls-Royce since 1937, and in
2009 the company was nominated
for its customer’s prestigious Global
Supplier of the Year Award, in the
aerospace category, which it won.
“This is not just recognition of what we
have done,” says engineering manager,
Jason Neville. “It is also recognition of
our suppliers as well. Without certain
key suppliers, including machine tools,
consumable materials and of course
software technology such as VERICUT,
we could not have achieved the results
we have.”
Originally the company’s business
focused on spare parts and legacy
aerofoil and blade engine
components. However,
during the past
few years it
has
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built on its blade knowledge
in terms of what can be
offered to its customers.
Having continually invested
in the very latest 5-axis
machine tool technology
and systems to support
unmanned machining to
remain competitive at its
traditional legacy stage of
the customers’ product life
cycle, JJ Churchill can now
take its capability transfer
a step further by offers its customers
product development support and low
volume manufacturing services.
“At the development stage we use
software that can talk to customers in
whatever language they need. We use
the Solidworks CAD package which we
have had for many years as we design
and manufacture all our own fixtures
and workholding in-house. As a CAD
system it is great for solids and
prismatic shapes. We also have
a seat of Unigraphics because
our customer use it and we feel
that it gives us certain benefits,
it is slightly better for aerofoil
surfaces,” states Jason Neville.
How the machines are
programmed varies. Aerofoils are
created using Starrag RCS while
casting machining is carried out
in the company’s Edgecam CAM
The safe operation of complex,
high speed machine tools requires
VERICUT

system.
“Once you get past that stage the
next part of the process is absolutely
essential, the program has to go
through VERICUT. We have multiple
places where the program can be
generated but the unifying thing is
VERICUT’s independent checking
of the tool path data. It has been so
successful that it is company policy
now – it’s not an option. With the NC
code verified we have the confidence to
run it on any of our machines.”
Today, setting times and component
development times on the machines
have been dramatically reduced, with
the verified code going to the CNC
system and cutting the part exactly to
the model first time. The whole process
is now so much quicker than it used to
be, as it used to take about two weeks
to create a development component,
because of its complexity. With
VERICUT in place JJ Churchill can now
do this in around 2 hours.

Support counts for Volvo
Aero Norway
The software used for the simulation of
NC-operations at Volvo Aero Norway
is VERICUT. Company spokesman,
Stefan Köwerich, says: “We are still in
the introduction phase of the system,
but for our most complicated products
and operations, we have established all
the required prerequisites to simulate
the NC-programs. Especially for the
manufacturing of a specific turbine case
with a very complex geometry.
“VERICUT has enabled us to start
production after a minimum of time.
Since this product is new for Volvo
Aero Norway and our company has
never had parts with similar machining
complexity before, it is difficult to
estimate the amount of cost saving. Our
NC-programmers claim that generating
the NC-programs without VERICUT

would have been almost impossible. We
consider VERICUT as one of the most
important contributors to a successful
start-up of a new NC-operation.”
Volvo Aero Norway is constantly testing
different setups of VERICUT to be able
to simulate the most complex of the
machine tools and production operations
used. “Therefore we need help from
CGTech now and then, especially for
modelling all our different NC-controllers.
In this situation, the support of CGTech
is superb. The problems we have and
the questions we ask are solved in a
minimum of time. The communication
by sending complete VERICUT-setups
via e-mail back and forth works without
problems and is very effective,” explains
Stefan Köwerich.
He concludes: “All in all, VERICUT

has become an important piece of
software in our company and we are
looking forward to a continued cooperation with CGTech in the future.”

Working from the inside out
Tell Tool of Westfield, Massachusetts,
USA has integrated VERICUT CNC
simulation software into its numerical
control program prove-out process.
It ensures every part is accurate,
dimensionally correct, and efficient
when they hit the shopfloor. As a result,
the company reduced manual prove-out
process time by up to 80% and applies
lights-out machining on some of its
first-time parts to improve efficiency,
productivity, and profitability.
Besides electronic engine controls,
auxiliary power units, and other
systems, Tell Tool manufactures fuelcontrol units using VERICUT’s model
export capability integrated into the
manufacturing process.
When customers contract Tell
Tool for a fuel-control unit, there is
often no design model of the final
part shape. What Tell Tool gets are
specifications for the dimensions of

the inside of the part, minimum wall
thicknesses, and specific structure
requirements, along with other
information.
To create the outer shape of the
control unit, Tell Tool reverse engineers
the unit from the inside out using
internal-part specifications such as
fuel-control-housing dimensions and
the minimum wrap-stock requirements
around each feature. Within a CAD/
CAM system, the company creates a
cutter path around the minimum wrap-

stock requirements, which
runs in VERICUT to create
the in-process part shape.
VERICUT exports the
in-process shape as an
in-process file that can be
converted to an STL file, which serves
as a starting point for programming
the next operation in the CAD/CAM
system. After the part is programmed
and run through VERICUT, there is an
in-process model of the entire shape of
the fuel-control housing. This finished
shape can be converted to an STL file
that goes back to the customer.
Prior to implementing VERICUT,
programmers approximated as to
the shape of the in-process material
and ran the cutter path within those
imaginary boundaries. As a result, there
were a lot of air cuts where the cutter
did not contact material.
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It does exactly what it
says on the tin
I
f any precision engineering company knows
the vital importance of business software, it is
Glasgow-based Castle Precision Engineering.
Having completely developed its own production
control system the company knows exactly what
it requires from any software package, and will
only select the very best available when choosing
any additional capability. This is why Castle
Precision uses VERICUT, supplied by CGTech,
to verify the CNC code of every production job it
runs.
NC code for every production part at Castle
Precision is verified using VERICUT

The shopfloor data capture capability of
Castle Precision Engineering’s software is
nothing short of phenomenal. Called ‘Castle
Production Control System’ it encompasses
all business activities, not just the shopfloor
but also the support functions as well – such
as purchasing and goods in/out. It can track
who is working on what, where it is being
carried out, how the setup of the machine
went, any scrap generated or engineering
concessions that have been applied. Invoices,
purchase history, delivery notes and even the
list of cutting tools ordered and used for each
job are tracked and recorded.
Employing more than 140 people the
family-owned company is constantly investing
in new machine tools for production, with
a new grinder and two DMG Mori NMV
5-axis machining centres due this year. “All
of the profit we make in re-invested into the
business, as we have a far reaching view on
where we want to be,” explains managing
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director, Marcus Tiefenbrun.
As well as aero engine parts from exotic
materials, such as Udimet, Waspalloy, Inconel
and titanium, Castle Precision Engineering
also supports the oil & gas, defence,
electronics and automotive industry sectors.
In a push to remove paperwork from the
shopfloor every machine is equipped with a
twin screen PC. Using the production control
software the machine operators can view
the solid model of the part scheduled to be
machined. If a solid model is not issued by
the customer Castle Precision will produce
one as it is required to run VERICUT.
Marcus Tiefenbrun says: “We use VERICUT
throughout the factory and every production
job we do has to go through the verification
software. If we are not provided with a solid
model then we will create one rather than not
use the VERICUT software – it is an absolute
necessity. And, this will become even more
important as we move into 5-axis applications.”
A VERICUT movie file is also produced to
show the method of manufacture. Original
customer drawings are scanned in to the
system for full traceability. These are ‘bubbled’
with annotation for the inspection operators to
highlight how the part should be checked to
generate a quality checking report. CMM data

VERICUT movie files help the operator understand the manufacturing process and reduce
set up times

is also held by the system and any reason
for rejection will stop parts being dispatched
to the customer. Says Marcus Tiefenbrun:
“Information is supplied to the shopfloor so
operators can see the job and look at the
drawings electronically, and they can also
see the process. It is much easier to view a
VERICUT movie than go through the G code
which is often 1000s of lines long. It is a vital
tool for what we do.”
The company’s strength is its skill level and
ingenuity. For example, most of the machine
tools are fitted with cameras in the working
envelope so that their status can be viewed
from anywhere in the facility. And, toolholders
have 2D data matrix codes and are tracked
on the shopfloor to give the exact location of
every tool. Via its own software, a full SPC
programme running across the shopfloor
ensures process capability and control. It
can run across families of parts and even by
machine types or cells. It can predict issues
on the shopfloor and drive improvements.
Marcus Tiefenbrun concludes: “VERICUT
is a fantastic piece of software and one of
the few that does exactly what it says on the
side of the tin. We could not be more pleased
with it. It works without bugs, which in our
experience is unusual. I can’t praise VERICUT
highly enough and would recommend it to
anyone.”

Program prove-out
via machine simulation
B

efore new machining jobs are run at this aerospace composites facility,
they are first proven out using 3D machine tool simulation software.

The Advanced Composites Centre located on
Bell Helicopter’s campus in Fort Worth, Texas,
produces composite components for the BellBoeing V-22 Osprey vertical lift-off aircraft. The
facility manufactures and machines composite
aircraft parts, including blades, spars, wingskins, yokes and rotor components. After
lay-up, these parts represent a significant
investment prior to subsequent milling, drilling
and trimming operations that are typically
required. Scrapping an aerospace part at
this late stage of manufacturing because a
programming error caused a collision between
a machine component and part would prove
extremely costly.
Damaging workpieces, however, is only
one potential problem that could occur if
all possible interferences between machine
component, cutting tool, fixture and part aren’t
identified before a real machining cycle starts.
A few years ago, the centre purchased two
Cincinnati Magnum 1000 5-axis machine
tools to machine critical V-22 parts. At that
time, programmers would pass completed
machining programs between themselves for
verification before dry-running the program
on a machine. According to Ronald Tovar,
the facility’s supervisor of NC programming,
identifying every programming issue was
difficult even though a team of talented
programmers examined the machining code.
The worst programming error scenario
is a collision that results in damage to the

machine. That happened twice with the two
Magnums. In both cases, the major issue
wasn’t that workpieces were scrapped, but
that the machines themselves required repair.
In addition to the service cost, the centre lost
three weeks of production time while those
machines were offline. Ronald Tovar says
this became the driver for adopting machine
simulation software to ensure that only errorfree programs were sent to every machine
tool.

Simulating the process in 3D
VERICUT Machine Simulation software was
initially used for the two Magnums. CGTech

built the models of all the major interacting
components just as they would appear on
the actual machine. Because the centre’s
tool design department designed tools in 3D,
CGTech was able to import those tool models
into machine simulation. The VERICUT
software could then generate 3D simulations
of the entire machining operations directly
from a CAM program.
During the simulation, all major components
move in relation to each other. The simulation
detects any collisions between components
such as machine bed, heads, spindles, cutting
tools, toolholders, fixtures and any auxiliary
components. It shows the limits of all machine
axes which is particularly helpful for complex
5-axis movements. It also flags conditions
in which feed rates for a given operation are
too high, in addition to displaying differences
between the desired final part geometry and
the VERICUT-machined model.
Once the simulation verifies that there will
be no interferences for a given part program,
the centre immediately schedules the job
without performing trial dry runs.
After the Advanced Composites Centre
began using machine simulation, the
company’s Plant 5, which has a greater
volume of machining work, began applying
the simulation tool. Now, any 5-axis equipment
purchased for Plant 5 will also be modelled for
machine simulation.
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AERO flies safely

E

stablished in 1919, just a few months after the
creation of the independent Czechoslovakia,
AERO Vodochody is one of the oldest aviation
companies in the world. Until the end of 2006,
Aero was a state-owned company but today it is a
private operation that has been restructured for a
profitable and secure future. CGTech’s advanced
CNC simulation and verification software,
VERICUT, is playing a part in the company’s
ongoing successful development.

AERO Vodochody, located just a few
miles North of Prague, is the largest
aerospace company in Czech Republic,
with a production floor area of 18,400
m2 and almost 1,500 employees. As well
as its own range of combat trainer jet
aircraft, the company provides both MRO
services and aerospace components for
civil and defence customers across the
world. Complex aircraft structural parts,
sheet metal fabrication and sophisticated
subassembly operations are carried out for
OEM customers, including Boeing, Airbus,
Sikorsky, Bombardier, Embraer, Saab, Spirit
Aerosystems and EADS.
Although some components are turned,
the majority are milled to tight tolerances
and Aero has invested significant in 5-axis
machining technology to meet the increasing
geometric demands of the components it
supplies. Using Siemens NX CAD/CAM
software all NC machine programming
is done off line, with a team of 17 skilled
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Jiri Machacek uses VERICUT to improve
machining efficiency and ensure machine tool
safety

people supporting 3D components,
production jigs and fixtures as well as a
further 5 providing 2D programming for the
sheet metal production. All NC tool path
verification support is provided by CGTech’s
VERICUT.
Jiri Machacek, Technologist/NC
Programmer, recalls: “Initially, we started
using VERICUT to make our production
tooling, because we had just one piece
of material and we could not afford to
scrap the raw material. Today, the tooling
and production support departments are
combined so we use VERICUT for both
sides.”
Supplied and supported by its Czech
agent, Axiom Tech, AERO Vodochody
currently has two full seats of VERICUT
software and one for 3-axis milling, but

as the parts are moving towards 5-axis
machining the company will upgrade
the software. There is a business plan
to increase to five seats, and one NX to
VERICUT interface is currently being
evaluated before further investment.
The goal for production is to follow a
‘batch of one’ philosophy, so machine set
ups and changes are frequent. With small
volumes, often between 3 to 10 parts,
manually proving and testing a program
is very difficult. Also, the raw material is
expensive and the company no longer
wastes material carrying out test cutting, all
the testing is done in VERICUT. As Aero
has 1,000s of live parts on its customer
database and a new project will typically
push around 350 new parts through the
programming department and subsequently
the machine shop, all time and cost savings
becomes significant.
“Using VERICUT’s simulation capability
we prove the NC code before it is issued to
the machine,” says Jiri Machacek. “Previously
we would verify a program using the NXCLS data file, but the CLS does not contain
information on the toolholder so there is a
risk of collision. In the past CLS files have
caused machine crashes and this is why
we are moving towards full independent
simulation provided by VERICUT during
2012.”
For Aero, most of the machined parts are
aluminium, about 85 per cent, with some
titanium and stainless steel components,
and a few are produced from heat resistant
materials such as Inconel. Components
are typically on the machines for between
30 and 180 minutes for aluminium, while
titanium parts can be running for up to
6 hours. Most of the machines are run
unmanned overnight to meet customer
delivery schedules. The machine operators

are confident in the NC programs now
with the knowledge that VERICUT has
provided a full check of the toolpath, with
post processed simulation files sent to
the company’s network along with the
technology list that they can read to set up
the tooling and fixturing on the machine tool.
VERICUT further proved its manufacturing
credentials recently for Aero. The complex
CAD solid model for a new titanium
helicopter component was issued by one of
the company’s customers. For this type of
work in hard materials Aero uses its DMG
Mori DMU 125 P duoBLOCK, that features

a rigid 45º nutating head so the tool can be
presented at any angle between the vertical
and horizontal. Subsequently it has complex
axes movements that are difficult to check
for collisions without full simulation.
“We had to machine and check the new
component without damaging the machine
tool, as other customers parts were relying
on it. We had the machine modelled and the
kinematics applied to simulate its full motion.
This was the first machine to prove the
process, as we knew the component and
the machine tool would be at risk without
simulation. The result of the simulation was
that the part was impossible to cut without
extremely long tools, and
we had to change the
manufacturing technology.
VERICUT saved a great
deal of time proving the
process was not capable on
that particular machine,” Jiri
Machacek states.
Using VERICUT software
the company found a
manufacturing strategy that
would work saving many days
of lost machining time capacity. Jiri
Machacek says: “Now we use VERICUT

to find the manufacturing
technology to make the
parts. We simulate during
the programming process so
we can check the machining
of difficult part geometry
against the CAD solid model.”
Although new parts such
as this are supported by solid
model CAD files supplied by
the customer, older parts just had 2D paper
drawings. These were programmed into the
Siemens 3D NX CAD/CAM system to avoid
any programming errors at the machine’s
controller.
With an exceptional
understanding of advanced
software the company’s IT
team is currently developing its
own tooling database to manage the
cutting tool and fixture inventory for the
whole manufacturing facility. The
Siemens NX tooling database
has around 2,000 items,
which can be selected by
the CAD/CAM programmer,
which is why the VERICUT
interface is being evaluated.

Software relieves
production pressure
To train the next generation of military pilots,
Pilatus developed the next generation
single-turboprop trainer: the Pilatus PC-21,
which is designed and built with students in
mind. It is a completely new aircraft design
when launched featuring a low wing swept
monoplane design with a stepped tandem
cockpit manufactured by Pilatus Aircraft of
Switzerland.
It took just 3.5 years from concept until

the PC-21 was ready for its first flight.
Some of the key reasons were new or
improved production conditions employed
by Pilatus, along with the more aggressive
market competition requiring a reduction of
the time-to-market and lower development
costs.
Under these pressures the company
definitely could not risk a machine crash
resulting in machine tools that were
not productive or efficient.
Concurrent Engineering was
more important than ever for
Pilatus Aircraft for the PC-21.
Engineering Design, Engineering
Analysis, Fabrication Planning,
Tooling Design and NC
Programming integrated far
more effectively than they had

before.
Some of the most
impressive savings were achieved
using VERICUT software for NC program
verification and process optimisation,
especially on high speed machining
applications which are now more efficient
than ever. The software optimised 14
production steps down to just 2 and scrap
rates reduced from around 30% to zero.
Beside the productivity gain Pilatus also
increased process safety. Walter Keiser,
Head of Programing, says: “Programs were
really easy to test with VERICUT and any
erroneous machine tool movements could
be detected and avoided right away. In
addition, the simulation detected potential
collisions between tools, fixture, workpiece
and machine components in advance.”
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FORCE™ in Practice
E

conomic precision processing in the aerospace industry with NC Simulation
(VERICUT®) and maximum operational reliabilty feed (FORCE)

A

erospace experts
are anticipating
a significant
growth, with
more than 30,000 new
passenger and freight aircraft
required by 2033. This is
going to pose immense
quantitative and qualitative
challenges to the existing
aerospace manufacturing
plants. Augsburg-based
Airbus subsidiary, Premium
AEROTEC, is ensuring
its participation in this
fiercely competitive field with the support
of CGTech‘s NC simulation software,
VERICUT, and the application of the new
FORCE™ module for ongoing operational
reliability and machining efficiency.

Premium AEROTEC
Premium AEROTEC is one of the
world leaders in the development
and manufacture of structures and
manufacturing systems for civil and
military aircraft alike. With locations in
Augsburg, Bremen, Hamburg, Nordenham,
Varel and Brasov (Romania)
Europe‘s leading aviation suppliers develop
and manufacture the very latest in modern
aircraft structures, from aluminium, titanium,
and carbon fibre composites for the entire
Airbus family.
The company is a key partner in the
development and production of the A350
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XWB, as well providing parts for the
Boeing 787 ‘Dreamliner’, the Eurofighter
Typhoon, and the Airbus A400M heavy
lift military transport aircraft. Premium
AEROTEC was established in January
2009, with the merger of the EADS plant
in Augsburg with the facilities of Airbus
Germany in Nordenham and Varel. Under
the governance of the Airbus Group, the
company‘s headquarters are in Augsburg.
Here, around 4,000 people are employed
with the focus on the manufacture and
assembly of fuselage parts and heavy duty
structural components for military and
civil programmes, with the use of hybrid
lightweight structures, carbon fibre
technologies, infusion processes, and
sandwich construction techniques.

NC simulation prevents machine
collisions
To guarantee the surface quality and

workpiece tolerances required, high
performance material machining techniques
are employed in Premium AEROTEC‘s
production area. These techniques must
meet the defined quality required without
scrap or elaborate repeat machining
to rework components. They must also
minimise the wear on the machines
and cutting tools, reduce downtimes to
a minimum, and be highly efficient even
with complex components running in small
batches; in other words, they must be fast,
precise, reliable, and reproducible: without
compromise.
Of course, this is an environment familiar
to many in the aerospace sector, where
machine tool safety and security are critical
to meet ongoing delivery targets. To ensure
this the company has used the industry
standard NC simulation software, VERICUT,
as an integral element of its manufacturing
processes since 1991. The fundamental
aim is to avoid machine tool collisions,
either with the structural components of the
machine, the raw material or component,
and even the fixturing systems.

VERICUT® and AUTO-DIFF™
VERICUT was chosen to check the NC

code that generates the milling paths on
the machine tools, and in 26 years of use
it has more than proved its worth. “Today,
there are no more prove-outs required on
the machine. No NC program goes onto the
machine without having been tested first
in VERICUT” explains Werner Flagner and
Michael Hoffmann, under whose supervision
more than 30 Premium AEROTEC
personnel work with VERICUT.
The leading independent NC simulation
and optimisation software, CGTech‘s
VERICUT simulates the entire CNC
manufacturing process, regardless of the
machine, control system, and CAM systems
involved, and tests the NC
program for interference and errors before
anything runs on the real machines. More
than 25 different machining centres used
at Premium AEROTEC are simulated using
VERICUT.
AUTO-DIFF is a very important VERICUT
module at the Augsburg plant. It provides an
automated identification of the differences
between a CAD model and a workpiece
simulated by VERICUT. With this module,
anyone involved in the manufacturing
process can detect points
that have been incorrectly processed,
or errors in the programming. “It is an
ideal tool, that is particularly important
when extremely expensive parts are

Image Source: Premium AEROTEC’

involved, and which, when it comes to
allowances and tolerances, has proved to
be indispensable,” says Werner Flagner.
“AUTO-DIFF helps cut programming time
and speeds up the entire process,” adds
Michael Hoffmann.

Maximum operational safe feedrates
Given the high material removal rates, of
up to 98%, is it even possible to achieve
a reduction in production times - including
setup, part handling, measuring, and run
through? There are several approaches
to improving machining efficiency. These
include machining in a single setting, with
the integration of different manufacturing
procedures. Ideally, the complete machining
process takes place in ‘one-hit’ reducing

positioning errors or damage to the
components during manual handling.
Optimised workholding strategies and new
machine tools with modern cutting tools
also have the potential to increase cutting
speeds, material removal volumes, and
improve machining qualities, while also
increasing service life. However, process
safety and security remains an absolute
requirement in manufacturing, and that
is why Premium AEROTEC has applied the
new physics-based module, FORCE,
from CGTech to increase efficiency while
maintaining operational reliability.

Manufacturing productivity
soars at Dassault Aviation
Dassault Aviation has used VERICUT since
1992. The site in Seclin, France produces
most of the machined parts for Dassault’s
aeroplanes.
Dassault, Seclin initially purchased
VERICUT in order to reduce the number
of manual prove-outs using polystyrene
material, which represented a significant
expense in terms of time and money.
Another goal was to validate each step
of the long process of producing quality
parts for commercial aircraft. The company
wanted, for example, to verify one section of
the toolpath, then stop and analyse it before
moving to the next section. However, the
engineers also wanted to verify subsequent
machining operations without having to
re-simulate the first operation.
VERICUT’s in-process
model capability has

enabled Dassault Seclin to save time and
operate the manufacturing process to meet
its strict quality control standards.
Because the staff were totally confident in
their post-processors (they have used them
for 20 years), the manufacturing department
previously used APT files provided by
CATIA for the verification process. Recently,
however, they changed a number of their
post-processors. During this transition
period, VERICUT proved to be an invaluable
tool. Because VERICUT also uses machine
code data, it has enabled the engineers
to verify the output of the new
post-processors. They

now use VERICUT to simulate all their ISO
G-code NC files. They have the same, or
even higher, levels of confidence in the
verified ISO files as they did in their old
post-processors.
Every part manufactured by Dassault
Aviation, Seclin is run through VERICUT.
The entire manufacturing department is
proficient with the program. As a result, the
simulation and verification process using
VERICUT represents only 8% of the total
programming time. According to Alain
Deruyck of the engineering manufacturing
department, this efficient utilisation
is possible because of Dassault’s
dedication to a quality
manufacturing process and
the versatility and functionality of
VERICUT.
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Software streamlines
first-part prove-outs
On-machine part prove-outs can increase
costs by tying up valuable manufacturing
time and increasing the risk of errors that
can damage both the workpiece and the
machine itself. With VERICUT simulation
software from CGTech, this aerospace
manufacturer has not only avoided these
issues, but also increased confidence to
the point where it commonly uses its multispindle machines to cut multiple first-run
parts simultaneously.
“Big parts are big dollars,” says Frank
Dorsey, engineering manager at Ellanef
Manufacturing Corporation, a Magellan
Aerospace company. “If you make a mistake
on a big part, it is not like you’re scrapping
out a $10 stock piece of aluminium. The
bigger the part, the more the risk you take in
your first prove-out.”
As an aerospace manufacturer, Ellanef
produces many big parts—bulkheads,
helicopter rotor blades and wing spars,

and the company is more than familiar
with the high anxiety often associated with
first-part prove-outs. Frank Dorsey says the
company can have an average of $60,000
or more invested in the raw material of a
single bulkhead before it is delivered to
the machine tool. That said, scrapping
small, less-expensive parts during proveouts is also problematic because it can
cause unwanted machine downtime as the
company’s engineers work to rectify the
problem.

However, for Ellanef, such problems have
mostly become a thing of the past. With
VERICUT machine simulation software
from CGTech, the company can test its
part programs before making a single chip.
The software has greatly increased the
company’s confidence when running the
first part for any job. In fact, confidence
is high enough that the shop commonly
uses its multi-spindle machines to cut as
many as three parts simultaneously as
soon as production begins. More tangible
benefits include reduced machine
downtime, lower costs and
fewer collisions that can
damage a part or the
machine itself.

Complex and large expensive components
simulated

Multi-spindle
simulation
GE Aviation Systems (Aerostructures) is an
aerospace contractor located on the South
coast of England. The company provides
components for commercial and defence
aircraft programmes, and has major contracts
with Airbus, Boeing, Bombardier and
Lockheed Martin.
GE Aviation Systems (Aerostructures)
has used VERICUT for many years to
check its CATIA and Anvil NC tool paths.
More recently, GE Aviation Systems
(Aerostructures) has used Machine
Simulation to speed the implementation of
several new 5-axis machine tools. To date
eight machines have been modelled in
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VERICUT including a three machine Makino
cell, a Hermle vertical 5-axis machine and a
Rye bridge-type router.
The models were built using a combination
of simple primitives and more complex
parts (imported from CATIA to VERICUT
via the CATV interface). Engineers at GE
Aviation Systems (Aerostructures) were
able to achieve all the goals they set out
to, including: reducing programming time,
accelerating the transfer of programs to new
machines, ensuring programs were within
machine limits, and proving-out programs
before installing machines.
There was also an unexpected benefit.
The Rye router was purchased for machining
composite and sheet metal components.
After modelling and testing the machine it
became clear that the bridge height required
adjustment in order to machine some
parts. The increase in bridge height was
made to the model, which in turn indicated

modifications were needed to the holding
fixtures.
The engineers specified a 50mm riser block
be inserted to raise the bridge before the
machine was installed. This ability to check,
and if necessary alter, a machine specification
prior to purchase was not anticipated but has
now become standard practice at GE Aviation
Systems (Aerostructures).
Bill Taylor, production engineering
manager, comments: “The use of VERICUT
Machine Simulation has been a critical factor
in the successful implementation of our new
5-axis machines.”

Flying high at
W

ith its commercial aircraft selling so well,
Airbus faced the demand to increase
build rate. So, BAE Systems, Filton, UK, needed
a simple way to improve throughput and the
company found the answer in VERICUT.
Modern high-speed machine tools are
equipped with digital control systems
incorporating complex algorithms that
ensure the machine does not shake itself to
pieces when contouring at feeds in excess
of 20m/min. These features, more commonly
known as the acceleration/ deceleration
curves, work extremely well in most
applications.
However, BAE Systems found them to be
an inhibiting factor when trying to optimise
the production of key components for the
wing structures of Airbus aircraft. It wasn’t
straightforward at first; you cannot simply
switch such control parameters off and hope
for the best. That would have created some
very unpredictable situations. So instead,
BAE Systems set about contacting tooling
and software companies for a solution.
The result was a very successful project
involving CGTech and Kennametal.

Both companies set about optimising the
setup on Cell F, comprised of Mori Seiki
SH-50 machining centres and mainly used
to cut aluminium A-Frames for the Airbus
A330/340. These come in 60 variations and
are situated along the leading edge of the
wings. There was no need to change the
fundamental setup; material already arrived
on a JIT basis pre-blocked, skimmed, and
drilled ready for fixtures. So it was back to
optimising feeds and speeds. OptiPath was
used to override various control parameters,
while Kennametal’s tooling allowed efficient
cutting at higher feeds and speeds.

Calculated results
VERICUT’s OptiPath reads the NC tool
path file and divides motion into a number
of smaller segments. Because the software
mathematically subtracts the material cut
away from the model, it always knows the
depth/width/angle of cut, and the amount
of material removed. Where necessary,
based on the amount of material removed

in each segment, OptiPath
assigns the best feed rate
for each cutting condition
encountered. It then outputs
a new tool path, identical to the original but
with improved feed rates. The principle is
simple – the shallower the cut, the faster the
feed rate. In order to keep material cutting
rather than just tearing at these accelerated
feed rates, the spindle speed is ramped up
accordingly. For deeper cuts the reverse is
applied.
“CGTech got involved helping us to
get the best out of our NC programs and
changing the mind set at Filton,” says Matt
Godfrey, EIT team leader. “We swapped
tools for ones with longer flute lengths and
took greater depths of cut – and got better
finishes. We didn’t have to change the part
programs whatsoever. OptiPath took care
of feed rates for us – we just capped the
programs at 7m/min feed rate to stop thin
cuts ramping up to 16m/min. This would
have given us unacceptable surface finishes
for aerospace work. The original program
was set up to cut at around 1m/min. We
now have improved accuracy and better tool
utilisation.”
Engineers experimented with two
optimisation methods: ‘Constant Volume’
and ‘Constant Chip’ thickness. Operators
found the constant volume method was
more suited to the A-Frames. Using this
method run time was cut by 25% and
throughput was in increased by 15% – with
the largest savings on roughing.
To ensure the master programs are
never altered, subdirectories were set up
to handle the optimised versions of each
program. These are downloaded over the
shop floor DNC system just as any NC
program. They are standard programs – the
only difference is they contain optimised
feeds and speeds. An attempt to do this
manually would more than likely result in
hours of programming time for very little
benefit.
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Price-competitiveness + 5axis
+hard-to-cut materials = No
problem with VERICUT FORCE™

Located in Ham-an, Gyeongsangnamdo of South Korea, DaehanENG is
specialised in producing aerospace
parts. Since its establishment in 2005,
the company continuously invests in the
latest technologies and R&D, taking a
firm status as a trusted supplier for global
aerospace brands. DaehanENG produces
6,700 different aerospace parts. Increasing
demands for parts made of hard-to-cut
materials, in addition to the steadily falling
price of aerospace parts, are a few of the
challenges that the company is facing in
order to grow further. DaehanENG taps
for new opportunities with CGTech’s
CNC verification and simulation software,
VERICUT, especially the feed rate
optimisation module, FORCE™.

The declining cost of parts due to
increased competition in the market
is one of the causes of profitability
fall for small and medium-size
manufacturers like DaehanENG.
More and more companies are
seeking a solution to break-through
these tough times with productivity
technologies, such as automation and
lights out manufacturing. DaehanENG
mainly produces aerospace parts,
defense industry materials, and the
fixture is pioneering to adopt the
latest manufacturing technologies to
increase its competitiveness in the
market. DaehanENG thinks the active
investment in both automation facilities
and software will get it through the
rough market situation.
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The CEO of DaehanENG Youngsup
Kim says, “We win more orders but
the profitability is not keeping up
the increasing work we do because
customers look for better prices. New
aircraft demands are increasing the
amount of parts that are cut from
difficult materials. There’s an immediate
need for manufacturing technology
that will get delicate jobs done while
keeping expenses low. I believe
investments in the latest machines and
software like automated manufacturing
solutions, CAD/CAM, and ERP are
critical at this stage to address the
challenges we have.”
DaehanENG is one of the pioneering
companies to use an ERP system to
comprehensively manage production
processes, quality control, and salesrelated data. The company invested in
precision manufacturing capabilities
and efficiency enhancement with new
5-axis machining centers. Now their
latest interest is on the CNC machine
simulation and optimisation software,
VERICUT.
DaehanENG purchased their first
VERICUT seat in 2016. For 13 years
the majority of the company’s produced
parts were either 3-axis machined or
moulded, comparatively easier than
the recently demanded complex parts
which need 5-axis cuts. The need for
simulation has also increased. “5-axis
cuts are riskier than 3-axis cuts in terms
of machine crashes or tool collisions.
Aerospace parts are made of expensive
materials and the material prices keep
rising. I had to save time and keep the
cost to the minimum. I believe that a
perfect NC program can do it for me”,
Youngsup Kim explains.
DaehanENG simulates all 906 jobs
done by its 5-axis machines and all
of the 3-axis products as well using

VERICUT verification, multi-axis, and
AUTO-DIFF modules.
The AUTO-DIFF module
compares a CAD design model to a
VERICUT simulation to automatically
detect differences. After experiencing
how VERICUT simulation improves the
manufacturing quality, DaehanENG
is testing VERICUT’s feed-rate
optimisation module, FORCE. FORCE
analyses cutting force, spindle power,
chip thickness and maximum feed-rates
to come up with the optimal constant
feed-rate, cut-by-cut.
Quality team manager, Youngjung
Kim, explains, “If a normal cutting
condition is applied to hard-to-cut
materials such as Titanium and heattreated steels, it will slow the whole
process down significantly. FORCE
helps to speed up difficult cuts so we
keep or even enhance our competitive

edge in the market.”
The company ran a few FORCE
tryouts with CGTech’s technical
support. In one test, a SUS (17-5PH)
plate production time has decreased
by 30 minutes from 4 hours 10 minutes
to 3 hours 40 minutes by optimising
only one tool (T23). In another test, the
production time of a large aluminium
plate has gone down from 13 hours to
11 hours and 30 minutes, saving one
and a half hours per part.

NC simulation
software
takes off

T

he use of CGTech’s VERICUT NC
simulation software can achieve
considerable cost savings in production,
as it helps to detect potential faults or
problems prior to the actual production
process. Components produced by MT
Aerospace for the space industry show
exactly how well the software works. Here,
tanks for the Ariane rockets are manufactured
with floors that have to be spherically milled to
save weight.

MT Aerospace AG is based in Augsburg,
Germany and provides around 10 per
cent of the hardware on the Ariane 5,
making it the largest supplier for this rocket
programme outside of France. The company
develops and produces key components
and sub-systems for the Ariane – for
instance, large structures, booster housings
and light-weight construction tanks. For its
component manufacturing operations MT
Aerospace puts its trust in VERICUT’s NC
simulation software.
Predominantly the company develops and
produces large, lightweight structures.
Optimised, high precision production
of these components is not just a must
due to the high aerodynamic, thermal
and mechanical loads placed on the
components within the
Ariane rocket.
“The actual

materials and tools form a large part of
the component costs, so zero-error quality
is required before producing prototypes
and test parts,” explains Peter Zotz, Head
of NC Programming at MT Aerospace
in Augsburg. To achieve this goal the
production department has been working
with CGTech’s VERICUT simulation
software for over a decade to ensure the
quality of the NC program, especially for
milled parts of the Ariane 5.
As the software simulates NC production.
it detects errors in the NC code before
the first actual machine run. This is done
independently of machine, control system
and CAM package. The software, works
both with G code and with CAM system
outputs. VERICUT’s main functions are
simulation of material removal
with verification and
analysis, and

Semi spherical fuel tank parts required
600 hours to machine

optimisation of milling feeds of the NC
program.
The system uses the appropriate
CNC control logic to exactly match each
controller and can be simulated to
adjust to the various machines,
programs, workpieces
and functions. No
special programming
language is
required.
At MT
Aerospace
there has not
been a single
collision since
introducing
VERICUT
software – and the
running-in phases
of the program have
also been reduced.
The software also helps
to optimise cycle times and
production planning as well as
to determine overall scheduling
times.
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Why CGTech

Why VERICUT°?

VERICUT software is used to simulate

When you invest in VERICUT, you‘re not

CNC machining in order to detect errors,

just buying a software program; you‘re

potential collisions, or areas of ineffciency.

teaming up with a manufacturing partner

VERICUT enables NC programmers to

with the largest group of CNC machining

correct errors before the program is ever

experts in the world.

loaded on the CNC machine, thereby
eliminating manual prove-outs.

We are continually exposed to new
manufacturing methods and technologies

VERICUT also optimises NC program

worldwide, gaining expertise that can give

cutting speeds for more efficient

you a competitive edge.

machining.
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